.
11 B{ 1 H} NMR spectrum of PB used in this study in THF. Figure S2 . Diffuse-reflectance infrared spectrum of PB.
Dissolution of AB in hydrazine. AB (100 mg) was placed in an NMR tube and hydrazine added (0.5 mL). The tube was transferred to the NMR spectrometer with the probe heated to the desired temperature (25, 40 or 60 o C) and spectra recorded at regular intervals for a period of 12 hours.
Solution reaction of PB with hydrazine. PB (100 mg) was dissolved in THF (5 mL) in a stirred vial. Stoichiometric amounts of hydrazine were added (1-20 molar equivalents) and the solution stirred for up to 12 hours. The reaction solution was analyzed was analyzed by 11 B NMR spectroscopy. Typically hydrazine borane was the predominant BH 3 containing species (70-100 %) with AB as the minor product. In solution, greater than 3 equivalents of hydrazine per BNH were required to see complete removal of PB resonances.
Conversion of HzB to AB. Hydrazine borane (13 mg, 0.28 mmol) was suspended in liquid ammonia (30mL) at -77 o C in a stainless steel reaction vessel with an internal volume of 75 mL. The reaction vessel was sealed and heated to 60 o C. After 24 hours the vessel was cooled to -77 o C and opened. The ammonia solution was poured into an open beaker from which the ammonia was allowed to evaporate yielding a white solid. Figure S4 . DSC of AB generated from PB and a commercial sample of AB (heating rate:
Theoretical/Computational Details
We hypothesized that an initial Lewis base exchange followed by ammoniation might provide a more energetically efficient route to the desired product. High level electronic structure calculations at the G3MP2 correlated molecular orbital theory level were used to predict the B-N bond dissociation energies (BDEs) for different amines relative to hydrazine (N 2 H 4 , Hz) to determine which bases can displace Hz.. The results of these calculations are provided in Tables S1-S3. We first benchmarked the G3MP2 composite correlated molecular method (S4) and density functional theory (DFT) with the B3LYP exchange-correlation functional (S5, S6) and the DZVP2 basis set (S7) against coupled cluster theory at the CCSD(T) level (S8) with extrapolation to the complete basis set (CBS) limit (S9) using the augmented correlation-consistent basis sets (S10) for the simplest B-N bonds for BH 3 binding to NH 3 and N 2 H 4 . The CCSD(T)/CBS values were corrected for core-valence corrections (S11, S12) relativistic effects, (S13-16) and zero point energies following procedures previously developed by us (S17-S19) The DFT and G3MP2 calculations were done with the Gaussian program system (S20). The CCSD(T)/CBS calculations were done with the Molpro program system (S21). The benchmark values are shown in Table S1 . The G3MP2 values show better agreement with the benchmark CCSD(T)/CBS values for the absolute bond energies than do the DFT values. In the gas phase, the B-N BDE for BH 3 NH 2 NH 2 is about 5 kcal/mol larger than that of BH 3 NH 3 . Thus NH 3 will not readily displace N 2 H 4 in the gas phase from BH 3 NH 2 NH 2 . Table S4 . In our initial attempt to further understand the mechanism of the conversion of PB to AB, the energies of the intermediates for the addition of N 2 H 4 molecules to a reasonable model system i.e "BNH 2 " (borazine) were calculated at the G3MP2B3 level of theory ( Figure S5 ). The initial mapping of the intermediates was done using density functional theory at the B3LYP/DZVP2 level with the G3MP2B3 level used to calculate higher accuracy reaction energies and heats of formation (ΔH f 's) of various species. The G3MP2B3 level was used because the initial geometry optimization in the G3MP2 procedure at the Hartree-Fock level does not always yield reasonable structures.
The overall reaction sequence is complicated due to the presence of many reaction steps (well over a hundred reactions). Only one of ten 2 nd addition products of trans-B 3 N 3 H 6 (NH 2 ) 2 is shown in Figure S5 with the 3 rd addition products limited to that from one intermediate structure. Chem. Mater., 7, 1942 -1956 (1995 
